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SOLDER COATED MATERIAL AND METHOD FOR ITS MANUFACTURE 

Technical Field 

This invention relates to a method for coating a difficult 
to solder material which makes up an electronic part with solder, 
and to a coated material which is obtained in this manner and to 
an electronic part, and particularly to a portion to be soldered 
of an electronic part. 

Background Art 

At the time of joining lead frames for electronic parts and 
lids and the like of packaged electronic parts, soldering is 
carried out. At this time, solder is usually supplied from the 
outside and soldering is carried out. 

In the past, metal materials which have been used in such 
electronic parts have been metal materials such as copper and 
copper alloys to which solder readily adheres. However, copper 
and copper alloys are expensive, and their mechanical strength is 
not sufficient, so recently, metal materials other than copper 
and copper alloys have come to be used. Among such metal 
materials are Kovar (Fe-29Ni-17Co) , Alloy 42 (Fe-42Ni) , and the 
like. These metal materials are less expensive than copper and 
copper alloys and also have superior mechanical properties, but 
they are much inferior with respect to solderability . 

Recently, in the soldering of electronic parts, with the 
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intention of rationalizing soldering, soldering technology has 
been developed in which solder is not supplied from the exterior 
each time, but a somewhat excess amount of solder is adhered in 
advance to a portion to be soldered, and soldering is carried out 
5 only with the excess amount of solder which is adhered in 

advance. Below, this technology will be referred to as the 
"preplating method" . 

Electronic parts to which solder is adhered in advance in 
this manner and in particular portions thereof to be soldered 
10^ (such as lids and lead frames) include materials in which plate- 
shaped solder and a difficult to solder material are attached to 
each other under pressure by rolling (referred to below as solder 
clad materials) , materials to which solder is adhered by 
immersing a difficult to solder material in molten solder 

15© (referred to below as solder coated materials) , and the like, 

: y 

□ which are formed into products by stamping with a press. 

.U. In solder clad materials, complete metallurgical bonding 

does not occur between the plate-shaped solder and the difficult 
to solder material, so when a solder clad material undergoes 

2 0 stamping with a press to form a part having a desired shape such 
as a lead frame or a lid, there are cases in which the plate- 
shaped solder and the difficult to solder material peel from each 
other, and the difficult to solder material becomes unable to be 
wet by solder in some locations at the time of soldering. 

25 Furthermore, even with solder coating of a difficult to 

solder material, it is desirable to adhere an excess amount of 
solder, but such a sufficient amount of solder can not be 
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provided in advance with certainty. In addition, in this case, 
there is a problem if too large an amount of solder is adhered. 

For example, in the case of a lid of a semiconductor 
_ package if too large an amount of solder is supplied, the excess 
solder drips off, and it can be the cause of a malfunction of the 
electronic device housed in the interior. Furthermore, in the 
case of a lead frame, if there is a large amount of solder, short 
circuits with adjoining lead wires occur, and in the case of a 
small electronic part which is sealed after soldering, if there 
is a large amount of solder, its volume becomes large after 
sealing, so it is necessary to provide a necessary and sufficient 
amount of solder in advance with certainty. 

Herebelow, this invention will be explained using a solder 
coated material for a lid as an example. 

Disclosure of the Invention 

As already described, difficult to solder metal materials 
(such as Kovar and Alloy 42, which are referred to below as 
difficult to solder materials) have recently come to be used even 
as materials for lids, and it has been found that it is not 
possible to provide in advance and with certainty a necessary and 
sufficient amount of solder with respect thereto. 

When a solder coated material is obtained by immersing a 
difficult to solder material in molten solder, it is conceivable 
to use a highly active flux containing a large amount of a 
halogen component with respect to a difficult to solder material 
having poor solderability . However, when performing soldering 
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with a highly active flux, if even a small amount of flux residue 
remains after soldering, it corrodes the solder and the difficult 
to solder material, and a corrosion product is produced, which 
ends" up~ worsening- solderahility. _ For this reason, in a solder 
coating using a flux, after solder is adhered, it was always 
necessary to perform complete cleaning, A continuous material is 
advantageous from the standpoint of productivity when 
manufacturing a solder coated material, and in general a 
continuous material is used, but in order to perform complete 
cleaning, it is necessary to use a large cleaning tank and a 
large amount of cleaning water, and large expenses are necessary 
for the initial cost of the cleaning tank and the running costs 
of the water which is used. 

From in the past, it has been known that if ultrasonic waves 
are applied to molten solder and soldering is carried out 
therein, soldering can be carried out even without a flux. In 
soldering with ultrasonic waves, the ultrasonic waves peel off 
oxides and grime adhering to portions to be soldered by means of 
strong vibrations, and by exposing a clean metal surface, solder 
can be completely adhered from a metallurgical standpoint. 

When ultrasonic waves were employed when applying molten 
solder plating to a difficult to solder material such as an iron- 
nickel compound and plating was attempted, in an experiment 
performed by the present inventors, adequate soldering with 
respect to a difficult to solder material was not accomplished no 
matter how strong the ultrasonic waves which were applied. 

Accordingly, an object of the present invention is to 
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provide a molten solder plating method which is effective and 
highly economical with respect to difficult to solder materials. 

Another object of the present invention is to provide a 
-solder_coat_ed_ mat_ejrjLa]^_f or use in a portion to be soldered of an 
electronic part such as a lead frame or a lid for a package and a 
manufacturing method therefor. 

Yet another object of the present invention is to provide a 
portion to be soldered of an electronic part such as a lead frame 
or a lid for a package. 

A material used in the present invention is a difficult to 
solder material such as an iron-nickel alloy. It is known that 
even with such a material, plating can be easily applied by 
electroplating. However, it is not possible to use a large 
amount of solder when performing electroplating with solder, and 
a solder plated material which is obtained by electroplating 
cannot be used in the preplating method. 

The present inventors discovered that if a layer of solder 
plating on a portion to be soldered of an electronic part has a 
thickness of 10 - 50 micrometers, the preplating method can be 
effectively carried out. Furthermore, they found that even 
though the amount of solder can not be made this large by 
electroplating with solder, a difficult to solder material can be 
easily plated by electroplating, and if a difficult to solder 
material is first subjected to preplating with a material having 
good solderability, solder coating to a thickness of 10 - 50 
micrometers can be carried out easily and with certainty by hot 
dipping . 
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The present inventors subsequently performed repeated 
investigations, and they found that by guaranteeing a thickness 
of 0 . 5 - 5 micrometers as the thickness of base plating formed by 
electroplating; - at the .time of hot dipping, a plating thickness 
of 10 - 50 micrometers can be obtained easily and with certainty 
by carrying out hot dipping using existing equipment and under 
normal conditions, and they thereby completed the present 
invention . 

Accordingly, the present invention is a solder coated 
material comprising a substrate comprising a difficult to solder 
material, an electroplated layer of a material having excellent 
solderability and a thickness of 0.5 - 5 micrometers which is 
provided on the substrate as base plating, and a hot dip solder 
plated layer having a thickness of 10 - 50 micrometers which is 
provided on the electroplated layer. 

From a different aspect, the present invention is a 
manufacturing method for a solder coated material characterized 
by performing electroplating with a material having excellent 
solderability on necessary locations of a difficult to solder 
material, and then passing the difficult to solder material 
through a molten solder bath while applying ultrasonic waves if 
necessary and adhering molten solder to the electroplated 
locations . 

In a preferred mode of the present invention, the molten 
solder bath may be maintained in an inert atmosphere, and the 
molten solder bath may be a wave soldering bath. 

Furthermore, according to a different aspect, the present 
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invention is a portion to be soldered of an electronic part 
having an electroplated layer of a material having excellent 
solderability with a thickness of 0 . 5 - 5 micrometers applied as 
base_ plating atop a substrate comprising a difficult to solder 
material and a hot dip plated layer of solder with a thickness of 
10 - 50 micrometers applied atop the electroplate. 

In the present invention, examples of materials to be 
soldered which can be used as the substrate include iron-nickel 
alloys . 

Examples of the material having excellent solderability are 
any of gold, silver, copper, tin, nickel, and solder alloys, but 
preferably it is a solder alloy of a tin-silver alloy. 

Examples of a portion to be soldered of an electronic part 
are lead frames of electronic parts, lids of packaged electronic 
parts, battery terminals, shields for modules, and connectors for 
surface mounted parts. 

Best Mode For Carrying Out the Invention 

When carrying out the present invention, a hoop material of 
a difficult to solder material such as an iron-nickel alloy (such 
as Kovar or Alloy 42) is first prepared. Here, a "difficult to 
solder material" means a material having poor solderability 
compared to copper or a copper alloy, and specifically it 
includes iron-nickel alloys such as those mentioned above. 

According to this invention, a material having excellent 
solderability is applied by electroplating to a difficult to 
solder material like that described above as base plating with a 
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thickness of 0 . 5 - 5 micrometers. With electroplating, it is 
possible to carry out base plating in a relatively short length 
of time and with certainty of only necessary locations by 
performing masking of unnecessary locations. Therefore, in the 
case of a difficult to solder material, the excellent effect is 
obtained that solder coating can be carried out only on the 
necessary locations even if hot dip plating is carried out 
immediately thereafter. 

As a material for electroplating the difficult to solder 
material, any material having excellent solderability can be 
used. Gold, silver, copper, tin, nickel, solder alloys, and the 
like can be used as the material having good solderability, but 
gold and silver are expensive, and copper diffuses into the 
molten solder during solder coating and forms intermetallic 
compounds of copper and it may end up changing the composition of 
the solder coating. The solderability of nickel becomes 
extremely poor when it is alloyed with iron, but nickel by itself 
has good solderability. However, it has inferior solderability 
compared to tin and solder alloys. Accordingly, as a material 
for electroplating in the present invention, tin and solder 
alloys are preferred. However, when tin is applied by 
electroplating as a base layer, if it is left in the atmosphere 
for a long period of time, its surface ends up oxidizing, so 
preferably coating with molten solder is promptly carried out 
after electroplating. 

In a coated material according to this invention, if the 
electroplated layer which is applied as a base layer has a 
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thickness of less than 0.5 micrometers, it is difficult for the 
molten solder which is applied atop it to adhere, while if it is 
thicker than 5 micrometers, the time required for electroplating 
becomes long, leading to an increase in the costs for electricity 
and a decrease in productivity. 

Hot dipping with solder to a thickness of 10-50 
micrometers is carried out on a difficult to solder material 
which was electroplated in this manner to form a base layer. 

Namely, the above-described difficult to solder material 
which was electroplated is continuously immersed in a plating 
tank containing a molten solder bath, and by adjusting the speed 
of lifting, i.e., the immersion time, and the temperature, a 
solder coating of a prescribed thickness can be provided. When 
applying ultrasonic waves, a prescribed thickness can be obtained 
by adjusting the length of application, the position, the 
frequency, and the like. 

It is preferable to carry out hot dipping with solder 
promptly after electroplating, so the hoop material can be 
continuously supplied without interruption from the 
electroplating tank to the molten solder hot dipping tank. 

If the thickness of the solder layer which is adhered by hot 
dipping atop the above-described electroplated layer is less than 
10 micrometers, the amount of solder at the time of soldering is 
inadequate, and soldering defects end up occurring. On the other 
hand, if the thickness is greater than 50 micrometers, not only 
does the overall thickness end up being non-uniform, but dripping 
of solder at the time of soldering, short circuits with 
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neighboring portions, and an increase in the volume of small 
sealed parts occur. Preferably, the thickness is 15 - 40 
micrometers . 

In the present invention, the type of solder alloy which is 
adhered atop the electroplated layer is a Sn-Pb alloy, or is one 
having Sn-Pb, Sn, or Pb as a main component to which Ag, Sb, Bi, 
Cu, In, Ni, Ge, P or the like may be suitably added. 

According to a preferred mode of the present invention, hot 
dipping with solder is carried out by applying ultrasonic waves 
at the time of hot dipping with solder. 

The fluxing action used in soldering (1) removes oxides and 
grime adhered to a portion to be soldered, (2) promotes wetting 
and spreading of molten solder, and (3) prevents re-oxidation of 
a portion to be soldered. Ultrasonic waves have the above- 
described (1) effect of removing oxides and grime and (2) 
promoting wetting and spreading, but they do not have (3) the 
effect of preventing re-oxidation. 

Accordingly, if soldering, i.e., solder coating using 
ultrasonic waves is carried out in the atmosphere, even if solder 
adheres to the portion to be soldered, the problem develops that 
oxides adhere to the periphery of the portion to be soldered and 
solder does not uniformly adhere. In such a case in which oxides 
adhere to the portion to be soldered, the surface of the molten 
solder may be covered by an inert atmosphere such as nitrogen or 
carbon dioxide gas or the like. 

A molten solder bath in which the difficult to solder 
material is immersed may be in a state in which it is not moving 
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at all, i.e., in a still state, but if the molten solder is put 
into a spouting state in which it is transported under pressure 
by a pump and jetted from a nozzle, the molten solder can 
physically promote the removal of surface oxides and grime from 
the difficult to solder material which was cleaned by ultrasonic 
waves, and solderability is further improved. 

When performing electroplating of a difficult to solder 
material and performing solder coating in molten solder according 
to the present invention, the difficult to solder material may be 
a short material or a continuous material or have any other 
shape, but if it -is made a continuous material, electroplating 
and coating in the molten solder bath can be carried out 
continuously, and in addition, at the time of forming a product, 
it can be continuously formed into a prescribed shape, so 
productivity is improved. 

According to another mode of the present invention, a 
material having excellent solderability is applied in advance by 
electroplating only to necessary locations on a difficult to 
solder material, and then the difficult to solder material is 
passed through a molten solder bath to which ultrasonic waves are 
applied, molten solder is adhered only to the locations which 
were electroplated as described above, and a portion to be 
soldered of an electronic part such as a lid of a package or a 
lead frame is formed. 

In this manner, according to the present invention, if a 
solder layer having a thickness of 10 - 50 micrometers is adhered 
in advance to a portion to be soldered of an electronic part, not 
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only is the necessity of separately supplying solder at the time 
of soldering done away with, but there is no formation of bridges 
in which solder straddles adjoining portions to be soldered, even 
with minute portions to be soldered. 
5 In the present invention, portions to be soldered of an 

electronic part to which solder is adhered in advance are lead 
frames of electronic parts, lids of packaged electronic parts, 
battery terminals, shields of modules, connectors of surface 
pi mounted parts, and other connecting portions for connecting the 
loj electronic parts to other parts. 

fft 

■ ?s 

•^^ Examples 

SI 

9 S 

^ In this example, a continuous iron-nickel alloy plate 

s 

O (Kovar) with a width of 10 millimeters and a thickness of 0.1 

m 

ISy millimeters was used as a difficult to plate material. Masking 
□ was applied to one surface of the iron-nickel alloy plate, and 
under usual conditions, a 90Sn-Pb alloy solder as base plating 
was applied to the other surface to a thickness of 2 micrometers 
to form an electroplated layer. Subsequently, the continuous 

2 0 material of the iron-nickel alloy was passed through molten 

solder (Pb-4Sn-lAg-lIn-8Bi) in a wave soldering tank to which 
ultrasonic waves were applied. At this time, the molten solder 
tank had a bath temperature of 340 °C and was placed in its 
entirety in an inert atmosphere filled with nitrogen gas. When 

25 the difficult to solder material was passed at a speed of 5 
meters per minute through the wave soldering tank to which 
ultrasonic waves were applied, solder coating to a thickness of 
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3 0 micrometers was carried out only on the locations where 
electroplating had been performed. The duration of stay in the 
solder tank was 2 seconds. 

5 X 5 mm pieces of the solder coated material which was 
obtained in this manner were punched out with a press, and lids 
for semiconductor packages were formed. Then, each lid was 
mounted on a package, and when heated to 310*^C in a nitrogen 
atmosphere in a reflow furnace without a flux, the package and 
the lid were completely joined to each other. 

5 X 5 mm pieces of a conventional solder clad material in 
which a Kovar plate and a plate- shaped piece of the above - 
described solder alloy were joined under pressure were punched 
out and lids for semiconductor packages were manufactured. There 
were many instances in which there was peeling of the Kovar and 
the plate-shaped solder from each other. When a lid which did 
not undergo peeling and was thought to be a good product was 
mounted on a package and heating was carried out in a reflow 
furnace, a large amount of voids (unsoldered portions) in the 
joint were produced and there was incomplete joining. 

Possibility of Industrial Use 

As explained above, a solder coated material according to 
this invention has solder which is completely and in an amount 
necessary for joining adhered to a difficult to solder material, 
so there is no occurrence of soldering defects at the time of 
soldering. A method of manufacturing a solder coated material 
according to the present invention can adequately adhere solder, 
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even using the hot dip solder plating method, to a difficult to 
solder material with respect to which it was conventionally 
thought to be absolutely impossible to adhere solder without the 
use of flux. Moreover, the electroplate which is the base 
5 plating can be applied to just a prescribed location, such as to 
one surface or just to both ends of one surface, and molten 
solder can be also adhered just to desired locations. 

Accordingly, when a solder coated material obtained 
^ according to this invention is used in a portion to be soldered 
10^^ of an electronic part, the effects are obtained that a highly 



y^- reliable product is obtained in which not only is soldering 

m 

Ul completely carried out but in which there is no deterioration in 
the performance of an electronic part due to solder being adhered 
to unnecessary locations during soldering or damage to the visual 
1 gij appearance . 
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